Claims 

[cl] What is claimed Is: 

1 .A method of forming a MIM capacitor structure on a substrate, the substrate 
comprising a first metal layer on a top surface of the substrate, the method 
comprising: 

performing a sputtering process to form a second metal layer completely 
covering the first metal layer; 

performing a rapid thermal oxidation (RTO) process to simultaneously transfer 
portions of the second metal layer adjacent to a top surface of the first metal 
layer, and oxide the remaining portions of the second metal layer to form a 
metal oxide layer; and 

forming a top pad layer on the metal oxide layer. 

[c2] 2.The method of claim 1 wherein the first metal layer is a copper wire of a dual 

damascene structure. 

[c3] 3.The method of claim 1 wherein a bottom electrode plate of the MIM capacitor 

structure comprises the first metal layer and the alloy layer, a capacitor 
dielectric layer of the MIM capacitor structure comprises the metal oxide layer, 
and atop electrode plate of the MIM capacitor structure comprises the top pad 
layer. 

[c4] 4.The method of claim 1 wherein the metal oxide layer is employed as an 

insulator layer. 

[c5] S.The method of claim 1 wherein the second metal is an element with high solid 

solubility in the first metal layer. 

[c6] e.The method of claim 5 wherein the second metal is aluminum. 

[c7] 7.The method of claim 1 wherein the alloy layer is employed as a first copper- 

diffusion-preventing barrier layer of the first metal layer. 

[c8] S.The method of claim 1 wherein the metal oxide layer is employed as a second 

copper-diffusion-preventing barrier layer of the first metal layer. 
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[c9] 9.The method of claim 1 wherein the top pad layer comprises either titanium 

nitride or tantalum nitride. 
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